For new companies in general, marketing is a critical issue. However, many high tech start ups face particular problems associated with marketing. They may have a product, rather than a customer focus; they may lack marketing experience and may even neglect marketing to focus on developing a better product. They also work in an ambiguous environment; a new, or yet to be established market, unclear application and often a need to internationalise rapidly. The purpose of this paper is thus to try to capture what experienced experts have found to work best in these difficult conditions. Our study is based in Israel, but may have lessons for many other small countries. We employed a multiple stage methodology, seeking expert views; analysing and consolidating then refining these. Our contribution is the condensed wisdom of some 80 of the key players in new Israeli high tech firms. The paper shows how some aspects are vital for success, but also explores the roles played by the various aspects of marketing.
Introduction
High-tech in general, and high-tech start-ups in particular, have becomes a major factor influencing the world economy (Tadmor,1997) . However, start-up companies developing high-technology products face particular problems associated with their products and their own newness. The technologies are often developing; applications may be unclear and the
markets not yet established. Moreover, the technological focus necessary to develop the product may obscure the need to establish customers for the product. Internally, new companies may also lack expertise in marketing. Consequently many of the problems associated with high-tech new firms become manifest in the area of marketing. The purpose of this paper is to explore the issue of viable marketing practices in new high-tech companies to consider approaches and elements which could enhance the prospects of their success. The implementation of marketing in uncertain conditions, and with serious resource constraints, makes this subject particularly important in new ventures.
Our study is based in Israel where high-tech has a particular salience because of the economic and political need to develop successful exporting high-technology firms. We collected data from experts about their experiences of what marketing practices worked best and collated the synthesised results for expert review. These informed best practices, when properly grounded in the experiences of both successful and unsuccessful entrepreneurs, may provide a template to guide the formation and operation of new and growing high-tech companies. Although there is evidence for the increasing awareness about the need for marketing in high-tech industries (Dhanani, O'Shaughnessy and Louw 1997) , the literature offers very little empirical advice about success issues in high-tech start-ups in general, and even less data is available for those who need to start the business with a global approach from the outset.
Consequently, the contribution of this paper is twofold, first to collate the experiences of practitioners and secondly, to present this as a synthesis of practical wisdom. Accordingly, we develop a template of key issues which will enable start-up managers to direct their attention to the critical elements of marketing apparently required for new venture success.
In this way our study captures the implicit knowledge embedded in the experiences of entrepreneurs and others who are, or have been, engaged in the realities of high-tech venture marketing. We employed a multiple stage study consisting of multiple interviews to develop a preliminary model, then tested and refined by pilot and a final survey. The nature of this study thus provides some empirical evidence about the utility and application of factors deemed necessary for the successful marketing of high-tech Israeli ventures. The paper begins by considering the role of high-tech ventures for economic growth generally and in Israel in particular. We then examine the specific marketing problems associated with high-tech new ventures. After explaining our methodology, which builds upon the existing literature to identify critical factors, we present our initial findings as a tentative model which we operationalised in the pilot study. A questionnaire, revised in the light of the initial findings, was completed by some 80 experts. From these data we arrive at our final results.
Globalisation, internationalisation and entrepreneurial high-tech
Although small in number compared to other types of firms, high-tech ventures generate a disproportionate share of wealth and new jobs. Early economists, for example Schumpeter (1934) and Solow (1970) , recognized the importance of innovation as catalyzing markets and creating economic growth. More recently the focus has been on technology as the primary force behind driving up rising standards of living (Grossman and Helpman, 1994) . Indeed, Tapscott (1996) argues that technological innovation will determine the success of nations in the future. The indications are therefore, that high-tech ventures are a primary driver of the new economy and the associated level of growth. Within high-tech, a critical sector is the high-tech start-up company. These new companies are seen as the harbingers of prosperity because they offer prospects of high growth and profitability. In the specifics of place, new high-tech start-ups thus offer a means to achieve the Israeli national goal of economical independence.
There is sound evidence that over the past ten years, public policy and private initiative have stimulated impressive growth rates of Israeli high-tech entrepreneurship. Indeed, the Israeli high-tech industry has raised more capital than any other sector in Israel. This explosive growth of Israel's high-tech sector has attracted widespread attention. In general terms, Roberts (1991a) suggests that the growth rate of new firms and small firms is systematically greater than for large and established incumbents. He asserts that there is evidence for a positive correlation between countries that have experienced an increased role of entrepreneurial activity and higher rates of subsequent growth. The Global Entrepreneurship Monitor (GEM, 2003) finds that there is a statistically significant positive association between national economic growth and national level of entrepreneurship. Both Carre and Thurik (1997) and Audretsch, Carree, Van Stel, and Thurik (2000) find that there has been a reward in terms of economic growth for countries that have gained a greater share of smaller firms. Avrahami (1999, 2002) in their GEM study of Israel, conclude that there is a strong relationship between entrepreneurial activities, defined as startup activities, and economic growth. Together with the USA and Canada, Israel leads the global indices for the level of entrepreneurship as indicated by the average business rate per 10,000 of population. Israel's level is 6.9 compared to 3.4 in Italy and Great Britain and 1.8 in Japan, France, Germany, Finland and Denmark (Lerner and Avrahami, 1999) .
Israel has few natural resources, but enjoys a large pool of technologically skilled labour including a high percentage of scientists and engineers as a proportion of the population.
Business Week (3/2/97) reports on this unusually high concentration of skilled professionals.
Israel has approximately 130 scientists and engineers for every 10,000 workers. This compares with 80 and 75 in the U.S. and Japan, respectively. Moreover, at 3.5%, it has the greatest R&D expenditure in the world as a percentage of GDP (Traston, Sarusi, Kochavi, Zisapel and Ayalon, 2002) as well as the highest number of start-ups in the world in relation to the population size. The high-tech sector growth rate is the highest of all industrial sectors.
During the first half of 2000 the high-tech growth rate was 12%, while the conventional industry growth rate was only 2% (Haaretz newspaper, 29.6.00). At the end of 2000, hightech export, amounting to $15 billion, contributed 74% of industrial export. High-tech contribution to GNP growth was about 75%, while high-tech enterprises provided 36% of GNP (Israel Central Bureau of Statistics -ICBS, 2001 ). Yet Israel is a small country with a very limited domestic market for high-tech products. Furthermore it has many security problems. These factors force the "isolated" Israeli high-tech industry to rely on overseas markets. Consequently international marketing becomes a key issue for new high-tech success. Whilst we have presented the specific Israeli case, Burgel and Murray (2000) argue that the emergence of entrepreneurial start-ups with an international outlook from initiation, dubbed "born global" (Knight and Cavusgil 1996) are becoming more common. For Oviatt and McDougall (1994) these "international new ventures" are merely a manifestation of the globalised world.
Marketing issues in new high-tech ventures
Whilst high-tech firms have traditionally depended on their unique technological competitive advantage, it is increasingly difficult to maintain competitiveness by depending solely on technological advantage (Davidow, 1988; Davis, Fusfeld, Scriven and Tritle 2001; Traynor, 1994, 1997) . It is now clear (Traynor and Traynor, 2004:461) that marketing efforts are now as important, if not more important, than reliance on state-of-the-art technology. Marketing is a critical issue, in part because of the risks associated with hightech. Meldrum (1995) sees the risk for customers magnified by the uncertainties associated with a new technology. For suppliers, uncertainty exists because of a lack of experience in selling, delivering and supporting products. Moreover, since such technology is new to the market it is unlikely to be an accepted solution for the problem that it has been designed to solve. Thus young high-tech ventures invoke a high degree of the risk associated with leading edge technologies and of newly born or yet to be born markets.
Christensen (1997) suggests that one of the best opportunities for young ventures is to enter a new market with a destructive technology. Such markets, he argues, are usually neglected by the main players who focus on serving their present customers with sustaining innovations.
This bold marketing strategy discounts the nature of entirely new markets which involve great risk due to the lack of information about the market. Customers don't yet exist, and apparently potential customers might provide misleading market observations about products they have never seen or used. Nonetheless, the rapid pace of high-tech markets often compel the new and small enterprises to embrace risk to develop new products before markets are even clearly defined, far less established.
That said, high-tech as a sector lacks a precise and universally accepted definition (Oakey, Rothwell and Cooper, 1988) . However, for practical purposes, a high-tech industry has been generally defined as one whose business activities are heavily dependent upon innovation in science and technology (Medcof, 1999) . The degree of radical innovation in the firm has been identified as a measure of high-technology, often associated by a radically new product or process that is introduced to the market with a first-mover advantage (Ali, 1994) . High-tech ventures invest more heavily in R&D activities, employ a higher percentage of engineers and scientists, offer innovative technologically advanced products, typically with complex designs and configurations, are dynamic with high rates of change and have short product development cycles and typically enjoy short and volatile lives (Oakey et al., 1988; Covin and Slevin, 1991; Reeble, 1990; Grunewald and Vernon, 1988) .
Whilst technology may be seen as the driver of the high-tech start-up, it is well established that lack of technology is not an important factor in failure (Cunningham, 2000) . The probable reason is that most high-tech start-up entrepreneurs have a strong technological background and base the start-up on a unique technological idea. However, this technological focus may cause them to pay less attention, combined with a lack of confidence, to marketing (MacInnes and Helsop, 1990) . Consequently, underperformance in marketing is recognized as a main reason for failure in the vast majority of failed start-ups (Meier, 1998) . Moreover, as one of our respondents, the founder of an Israeli successful start-up (Schema) explains, a start-up has to be successful from the outset. Taken together we can see that the marketing environment and issues about the most suitable marketing methods is problematic for new high-tech firms. Gardner, Johnson, Moonkyu and Wilkinson (2000) consider the unique characteristics to be; earlier stage of the industry life cycle; greater degree of turbulence; higher product differentiation; higher market growth rate; shorter expected life cycle; more visible future for technology; easier entry into the market; more diverse suppliers and a higher level of consumer involvement in purchase decisions. Mohr (2001) describes the high-tech marketing environment as containing three main domains: market uncertainty, technological uncertainty and competition volatility. These domains and key issues are described in figure 1. Consequently dealing with this manifest uncertainty and volatility presents a major marketing problem for new high-tech firms. To address this issue our study attempts to capture the knowledge and experience of practitioners who are experts in the field. Next, we outline our methodology.
Research design and methodology
Our objective was to first identify key factors in high-tech marketing then to seek the opinion of practical experts about their importance, impact and ranking. Our preliminary identification of these factors was based on the academic literature. This was then modified with the data generated by interviewing experts to create an initial model. The model was then operationalised in a survey. The resulting data were then subjected to a final Delphi type scrutiny by selected experts. The stages of the study are described below: The first phase, the literature review, established key variables that might influence the marketing success of high-tech start-up companies; some were generic, others unique to
Phase Procedure Outcome
Israel. The second phase involved 12 in-depth personal interviews with recognized leaders in the Israeli high-tech start-up community, reflecting Yin's (2003) point that interviews are the preferred strategy when "how" or "why" questions are posed within a real-life context. The respondents were a purposeful sample, selected on the basis of our understanding of their expert role. We did not intend this to be a representative sample; rather our intention was to tap into a well informed and theoretically rich sample frame. Respondents were thus selected on the basis of our knowledge about key players. They included leading managers of startups. This group were engaged in diverse fields of activity and involved in different stages of company life cycles. To broaden our understanding we also interviewed two VC investors who belonged to two of the leading VC organisations in Israel and one angel who has invested tens of millions of dollars in high tech start ups. We felt that these respondents were able to reflect upon different aspects of the start-up environment. This industry sample consisted of managers and investors involved with: were first analyzed qualitatively and the different issues delineated and categorized. This was followed by a statistical analysis of the findings to rank the perceived level of importance.
From these data we produced a model which we validated by the Delphi method. We asked 50% of the respondents from our main survey to consider the model and rank it again. The Delphi Methods use of a panel of experts proposes that the group will converge toward the "best" response through this consensus process (Linstone and Turoff, 1975) . For this Delphi stage we had 16 responses, a 40% response rate. The final step was a synthetic conclusion, informed by theory but grounded in the empirical study.
Important elements of marketing high-tech

Marketing strategies
We comment first on the key elements in marketing as reported in the literature and as amended by the observations of our first group of experts. This section is followed by our survey data.
The literature proposes a market-driven capability, referred to as "market orientation" and defined as a firm's ability to track and respond to ongoing changes in the marketplace through intelligence generation and information dissemination activities (Jaworski and Kohli, 1993; Slater and Narver, 1999) . Market-oriented businesses usually seek to develop a systemic process through which firms recognize opportunities by identifying customers' expressed and latent needs and market trends and develop superior solutions to meet them (Cooper, 1979; Kohli and Jaworski, 1990; Day, 1999; Narver 1995, 1999; Jaworski and Kohli, 1993) . While some researchers argue that firms with a strong market orientation may overemphasize current customer needs, possibly overlooking future products and growth opportunities (Christensen and Bower, 1996) , other researchers, such as Slater and Narver (1998) disagree. Cooper (1994) identifies strong market orientation, a market driven and customer focused "new product process" as a key success factor for new products. Rosen, Schroeder and Purinton (1998) argue that there are specific features of high-tech markets that are believed to distinguish them from other product categories. If so, then marketing strategy for high-tech should be different (Gardner et al. 2000) , because effective marketing requires knowledge about the unique characteristics of high-tech.
The concept of targeted customers with a solid marketing strategy is important for any business but even more so for a high-tech start-up.. Roberts (1991b) explains that strategic evolutions are manifest in maintaining focus on products and markets with some degree of technological aggressiveness. Davidow (1986) maintains that successful products focus on a technology-based, market-focused strategy, accompanied by a strong support to the distribution channels instead of a technology dominant strategy. Cooper (1979) emphasises the importance of market knowledge and marketing proficiency in terms of market assessment, market studies and market testing and also underlines the understanding of market aspects such as price sensitivities, buyer behaviour, market potential and competition as well as having a strong sales force and distribution effort, well-targeted at launch.
Identifying market needs requires a combination of marketing and technical skills. Cooper and Kleinschmidt (1990), Gardner (1990a Gardner ( , 1990b and Gardner et. al. (2000) all assert that the variables related to marketing effectiveness, market potential and market structure are critical for both original and reformulated new industrial products. A young venture competing in this rapidly shifting environment has to closely follow the change of priorities and needs of the market (Cooper and Kleinschmidt, 1990) .
In response to these priorities the literature emphasises that the marketing plan is one of the vital elements for business success (Baker, Addams and Davis 1993, McDonald 1989) . But engineering focused groups may resist marketing-led requirements since they believe that they alone have a close understanding of the technology. Moreover, marketing planning may establish goals that cannot be attained due to technical barriers. Past marketing efforts may have been unsuccessful because of schedule pressures and limited resources. Such problems can create resistance that may reduce the role of marketing to the level of developing brochures, writing press releases and running trade-shows (Kunda 1992; Dutta, Narasimhan and Rajiv, 1999) .
Market analysis should be the first step to finding customers (Easingwood and Koustelos, 2000) . Qualitative and quantitative analytical techniques can identify customer groupings with the greatest potential. Segmentation is a marketing activity that provides information about growth rates, buyer motivation, competitive offerings and costs of selling for various segments. But market research was found in recent studies (Dhanani et al., 1997; Traynor and Traynor, 2004) as having a relatively low value relative to other marketing tools.
Our expert respondents confirmed the importance of these points. Strategy in general and the derived ensuing marketing strategy were seen to drive the course of the organization. 
Customer relations
Much of the literature emphasises the need to get close to customers and to appreciate things from their perspective. Many potential customers are slow to commit to buying anything, let alone a new platform that requires a whole new way of thinking (Reingold, 2001 ). Customers associate high-tech products with a high level of risk, so constructive marketing should relieve adopter fears and risks (Dhanani et al., 1997) . Cooper and Kleinschmidt (1990) propose that customer features such as dissatisfaction with competing products, willingness to try or accept new products, the importance of the purchase are all key factors for new product's success.
Again our experts agreed with the literature. As the CEO of the start-up company Akela says,
"The key to this survival strategy is to spend a lot of time talking with customers; you have to make sure your road map lines up with the customer's road map". The respondents noted that
for start-ups that are remote from their target markets, it is more difficult to follow customers' real needs and hence they are inclined to assume "we know what the customer needs", which could be a serious mistake. Cultural differences encourage the commonplace habit of skipping and avoiding the "Customers' Voice". Moreover, one respondent argued that "customers are the buyers of the product and without being close to the customers, understanding their needs and implementing their feedback, there is a reduced chance of success". Cultural differences are also important. Overall, "a high level of service is necessary to retain loyal customers".
Strategic alliances with key customers, other companies or marketing organizations were noted as often the key for success. They can assist in R&D and can help bring the complete solution to the market in the right time and with the appropriate means. Thus, "securing alliances or cooperation at an early stage could be a major asset for a young venture".
Research and development
The development of new technology does not guarantee commercial success (Berry, 1996;  Erickson, Magee, Rousel and Saad, 1990; Green, 1995) . Many researchers support the notion that there is a need for strong links between the R&D department and other functional areas (Roberts, 1978 (Roberts, , 1979 Wind 1981 Wind , 1982 Goupta, Raj and Wilemon, 1986 and Von Hippel 1978) . Consequently, effective integration of R&D and marketing is emphasized for innovation success (Goupta and Wilemon, 1990) . There is evidence that linkage problems are common and when these are not resolved, failure is the usual result. Young (1973) and Souder (1977 Souder ( , 1981 , for example, note that the failure to integrate R&D and marketing early in the innovation process is one of the biggest contributors to new product failure.
Although patents are seen as offering a strong competitive advantage by creating entry barriers for competitors, some studies (Traynor and Traynor, 2004; Dhanani et al., 1997) found that patent protection for small high-tech and start-up firms was perceived as less important. A possible reason is that patents do not provide significant advantage in the dynamically changing high-tech environment where technology can rapidly become outdated.
In addition to these points, our experts observed that R&D should take advantage of the 
Markets and marketing
Several scholars (Frenkel, Reiss, Maital, Koschatzky and Grupp, 1994; Steinberg, 1999; Goldman, 2001 ) emphasise access to overseas markets as essential for the survival of a new enterprise. Moreover a number of studies (Hashai and Almor, 2004; Dvir and Tishler, 1999; Dvir et al. 1997; Lerner and Yeheskel, 2002) consider the uniqueness of Israeli high-tech start-up ventures to make the following points
• Penetration of global markets is essential for survivability and success; but international market needs and behaviours may be unfamiliar and there are different cultures in overseas target markets;
• Typical rapid shifts in the high-tech environment create specific managerial problems;
• Creating alliances or mergers or acquisitions are often required to penetrate foreign markets and to provide a desirable complete solution.
Our experts agreed with these points but added that the location of marketing staff may also be crucial. "Typically, to enter the US market, it is best to consider a local location but the problem increases if markets are sought in Europe and elsewhere".
Findings from the main survey
As we discussed earlier, our survey aim was to operationalise the important factors identified from the literature and by our expert panel, then to ask 80 respondents, identified as experienced in the area, about their significance and ranking based on their own knowledge and experiences. The ranking was based on a Likert scale ranging from 1 to 7, where 7 represents the highest importance. We took the mean scores of all the items' ranking to represents their level of importance. However, there is still a significant difference in the level of importance of the different topics and parameters. This is illustrated by the fact that several of the items received ranking scores of 6.00 or more, up to 6.34, while the lowest score of is 4.63. This demonstrates that some items are perceived to have a very high importance and relevance for success and some are deemed to have an apparently much lower impact.
Marketing strategy
The overall subject of marketing strategy is considered as having a high impact on high-tech start-ups success prospects hence received a high score of 6.17. Figure 2 shows the relative importance attributed to the factors of market strategy. Interestingly, the perceived utility of the product was thought most important, whilst distribution channels were rated least important. Distribution channels received a low rating, perhaps because many start-ups have limited sales. Most start-ups believe that they have to penetrate the market by themselves and once they have done so, it will be easy to establish the distribution channel. Establishing new market standards can be very rewarding, but it contains a high risk and can have a destructive effect on a small start-up and therefore not seen as an important parameter for success. Again our respondents emphasised that "Education of the market to adapt new standards can be a long lasting and excessively resource demanding process for a small start-up".
Surprisingly, market research was ranked quite low. Most of the respondents who had conducted market research claimed that it didn't provide them with meaningful and useful results that could assist them in formulating the strategy or make other key decisions. We wondered if a possible reason could be that professional market research in overseas markets is expensive and most start-ups prefer to save funds. Thus they may neglect market research or hire a low cost market research company which does not produce the expected results.
Moreover, some of the start-ups were also developing radical and destructive technologies for which market research may not produce very reliable results.
The majority of our respondents (86%) believe that a start-up has to focus its efforts on a defined niche market rather than trying to catch a wide market.
Relationships with Customers
The overall topic of Relationship with Customers received a score of 6.15. As Figure 3 shows, most of the parameters related to customer relationships are considered important. Figure 4 shows that the important parameters identified are the team capability in general and the quality and durability of the product.
Respondents noted that, "a poor product receives a bad word of mouth which disseminates quickly and customers will disappear". We also need to contextualise these comments because during the period of prosperity it was difficult to find adequate skilled technological manpower which may help explain why this parameter received a high score. 
Factors for Improvement
We had also asked respondents about any specific areas of weakness or factors which might be improved upon. The following were mentioned most frequently: and listening to experts to gain knowledge and experience. They propose exposing the idea quickly to market experts and to employ high level consultants.
As mentioned earlier, the point about a well defined and focused market niche was repeatedly mentioned. Some respondents mentioned the importance of a fit between investors and the start-up leaders. A much repeated theme was: focus, focus, focus! (on markets and products).
Conclusions
Our synthesis of the opinions of experts in the area of high-tech new venturing shows that marketing is critically important for success. The role of marketing becomes vital in young ventures located within small isolated economies. Such start-ups cannot become established, or grow, only in domestic markets and must therefore confront the urgent need to penetrate foreign markets. We identified that the key areas of marketing were; marketing strategy, the relationship with customers, R&D and location of the marketing team for international ventures. Some of the points emphasised by these experts and the implications included-  Focus -A start-up company always suffers from limited resources, thus focus is essential.
The creative minds of the engineers and the new opportunities arising almost daily are a dangerous combination. Thus an ability to prioritize opportunities and to focus in terms of strategy, products and markets is crucial. Management has to lead the focusing efforts;
sound and experienced marketing staff are required from the outset; and smooth communication between marketing and R&D is critical. However, too narrow a focus in a fast moving world is perilous, since markets might change their direction and needs, but a lack of focus in a situation of limited resources entails a much higher risk. In essence, the major finding of our study was that whilst great technology and products are good, they do not necessarily lead to success. Focusing the limited resources in the proper direction while applying the concept of a well defined marketing strategy, focusing on customers, seems crucial for a high-tech start-up. This is a consequence of the volatility of the global high-tech world and becomes even more relevant for ventures requiring long arms to penetrate overseas markets. M a r k e t d y n a m ic s I n te r n a t . m a r k e t p e n e tr . P r o d u c t p o s it io n in g P a t e n t s r e g is t r a t io n M a r k e t g r o w th M a r k e ti n g r e s e a r c h N e w m a r k e t s ta n d a r d s D is tr ib u t io n c h a n n e ls 
